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GRAPHICAL COMPARE UTILITY 

TECHNICAL FIELD 

The present invention generally relates to industrial con 
trol systems and in particular to a graphical compare utility 
for viewing differences between control programs of indus 
trial controllers. 

BACKGROUND OF THE INVENTION 

Industrial controllers are special purpose computers used 
for controlling factory automation devices. Under the direc 
tion of a stored program, a processor of the industrial 
controller examines a series of inputs reflecting the status of 
a controlled process or device and changes outputs affecting 
control of the controlled process or device. Generally indus 
trial controllers are constructed in modular fashion to 
accommodate different application requiring different num 
bers and types of input/output (I/O) circuits as is determined 
by the particular device or process being controlled. The 
stored control program runs in real-time to provide outputs 
to the controlled process as electrical signals to outputs Such 
as actuators and the like. The outputs are based on the logic 
of the control program and inputs received from sensors of 
the controlled process. 

The industrial controller or programmed logic controller 
(PLC) executes a series of operations that are performed 
sequentially and repeatedly. In general, the series of opera 
tions includes an input Scan, a program scan and an output 
scan. During the input scan the PLC examines the on or off 
state of the external inputs and saves these states temporarily 
in memory (e.g., a file). During the program Scan the PLC 
scans the instruction of the program and uses the input status 
to determine if an output will be energized. The output 
results are then saved to memory (e.g., a file). During the 
output scan the controller will energize or de-energize the 
outputs based on the output results stored in memory to 
control the external devices. 
A conventional language for programming the stored 

program is relay ladder logic. Each ladder logic program 
comprises one or more ladder logic statements, referred to as 
rungs or instructions. The ladder logic statements define 
relationships between an output variable and one or more 
input variables. Input variables are variables that correspond 
to signals at input terminals and output variables are vari 
ables that correspond to signals at output terminals. In relay 
ladder logic, the input and output signals may be represented 
graphically as contact symbols and coil symbols arranged in 
a series of rungs spanning a pair of vertical power rails. A 
typical ladder logic statement may indicate that a specific 
output variable is “on” if and only if a first and a second 
input is “on”. The ladder logic program not only manipulates 
single-bit input and output data representing the state of the 
sensing and operating devices, but also performs arithmetic 
operations, timing and counting functions and more com 
plex processing operations. 

Aladder program can be created by connecting a special 
input module to a PLC that includes a small keyboard and 
entering ladder logic Statements directly into the memory of 
the PLC. Another method of creating a ladder logic program 
involves, utilizing a ladder logic program development/ 
editor tool residing on a separate device. Such as a personal 
computer. An operator or programmer of the personal com 
puter draws a series of ladder logic graphs representing each 
rung or instruction directly on the computer display screen. 
Once the ladder logic program is complete, the PC software 
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2 
converts the graphs into the corresponding ladder logic 
commands. The ladder logic command are then transferred 
to the PLC and stored in the PLC memory. 
A PLC and/or a personal computer device can store one 

or more ladder logic programs and versions. However, 
differences in these programs and versions are not easily 
discernible. For example, a vendor may receive an updated 
version of a ladder logic program that does not operate 
correctly with their system. The vendor may want to edit the 
program to eliminate the problem caused by the change, 
while still retaining other portions of the program that may 
be beneficial to the operation of the system. Therefore, if the 
vendor new the differences between the two ladder logic 
programs, the appropriate modifications can be incorpo 
rated. The only available system at this time has been a DOS 
based compare system that provides a printed text version of 
a difference file between the two ladder logic programs to a 
printer. The difference file is very difficult to interpret and 
many times fails to provide information relevant to differ 
ences in the rungs changed in the ladder logic programs. 
Accordingly there is an unmet need in the art to provide an 
improved system and method for comparing differences 
between two ladder logic programs. 

SUMMARY OF THE INVENTION 

The present invention provides for a system and method 
for displaying two different industrial control module pro 
grams in a single view (e.g., side-by-side view). The graphi 
cal compare utility provides a graphical view of a first 
industrial control module program in a first pane (e.g., left 
or top pane) and a graphical view of an industrial control 
module program in a second pane (e.g., right or bottom 
pane) within a single frame window. The graphical compare 
utility can also provide indicators of insertions, deletions, 
moves and modifications of instructions between the first 
and second ladder logic programs within the graphical 
views. A wrapping feature can also be provided to facilitate 
viewing of the instructions within the viewable frame during 
resizing and Zooming of the single frame window. 

In one aspect of the invention, a graphical compare utility 
is provided with a conversion system for converting two 
ladder logic programs into binary rung data sets. The binary 
rung data sets are transmitted to a difference component, 
which determines the difference between the binary rung 
data sets and provides a set of data structures representing 
the differences. A comparison component then generates a 
set of difference scenarios to a decision model, which select 
the optimal data set based on maximizing rung matchups. 
The optimal data set is then transmitted to a viewing 
component, which maps the data sets with graphics com 
ponents associated with the operating system from which the 
utility model operates. The graphics components then pro 
vide the data sets to a display for providing a view of the first 
and the second ladder logic program with indicators for 
insertions, deletions, modifications and moves of rungs 
between the two ladder logic programs. 
The following description and the annexed drawings set 

forth in detail certain illustrative aspects of the invention. 
These aspects are indicative, however, of but a few of the 
various ways in which the principles of the invention may be 
employed. Other advantages and novel features of the inven 
tion will become apparent from the following detailed 
description of the invention when considered in conjunction 
with the drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block schematic diagram of a graphical 
compare utility system in accordance with one aspect of the 
present invention. 

FIG. 2 is a block schematic diagram of a conversion 
system in accordance with one aspect of the present inven 
tion. 

FIG. 3 is a block schematic diagram of a viewing system 
in accordance with one aspect of the present invention. 

FIG. 4 is a block schematic diagram of a graphical 
compare utility system employing a recursion tool in accor 
dance with one aspect of the present invention. 

FIG. 5 is a block schematic diagram of a viewing system 
employing a recursion tool in accordance with one aspect of 
the present invention. 

FIG. 6 is a graphical frame window with control programs 
viewable in a first and second pane illustrating indicators for 
deleted and moved rungs in accordance with one aspect of 
the present invention. 

FIG. 7 is a graphical frame window with control programs 
viewable in a first and second pane illustrating indicators for 
inserted, modified and moved rungs in accordance with one 
aspect of the present invention. 

FIG. 8 is a graphical frame window with control programs 
viewable in a first and second pane with rung wrap capa 
bilities disabled in accordance with one aspect of the present 
invention. 

FIG. 9 is a graphical frame window with control programs 
viewable in a first and second pane with rung wrap capa 
bilities enabled in accordance with one aspect of the present 
invention. 

FIG. 10 illustrates a block diagram of a computer system 
in accordance with an environment of the present invention. 

FIG. 11 illustrates a flow diagram of a methodology for 
implementing the graphical compare utility in accordance 
with one aspect of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention will now be described with refer 
ence to the drawings. The present invention will be 
described with reference to a system and method for pro 
viding a graphical compare utility. The graphical compare 
utility will provide a graphical view of two industrial 
controller control programs in a single view. The graphical 
compare utility provides a graphical view of a first industrial 
controller control program in a first pane and a graphical 
view of a second industrial controller control program in a 
second pane within a single frame window. For example, the 
two control programs can be provided in separate panes in 
an adjacent relationship (e.g., side-by-side view, top and 
bottom view) in a single frame window. The graphical 
compare utility can also provide indicators of insertions, 
deletions, moves and modifications of instructions between 
the first and second control programs within the graphical 
view. A wrapping feature can also be provided to facilitate 
viewing of the instructions within the viewable frame during 
resizing and Zooming of the single frame window. The 
present system and method may be implemented utilizing 
hardware, software or a combination of both hardware and 
software. 
The present examples will be illustrated with respect to a 

first and a second ladder logic program in a side-by-side 
configuration. However, it is to be appreciated that the 
present invention is applicable to other types of industrial 
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4 
controller control programs that can be represented graphi 
cally on a computer display or the like. Furthermore, the 
control programs can be displayed in a variety of configu 
rations within different panes in a single window frame. Such 
as top-to-bottom, side-by-side and diagonally. Additionally, 
the control programs can be displayed in a single frame 
window or pane and still fall within the scope of the present 
invention, so long as portions of the first and second control 
programs are viewable within a single view. 

FIG. 1 illustrates a graphical compare utility system 10 for 
displaying two ladder logic programs graphically in a single 
frame window, so that an operator or the like can compare 
differences associated with the two ladder logic programs. 
The system 10 retrieves or receives a first ladder program or 
file 18 and a second ladder program or file 20. The first and 
second ladder files can reside in a project directory of a 
development machine, or can reside in the memory of one 
or more programmable logic computers (PLCs). The first 
and second ladder logic files can be accessed directly 
through the machine or through a communication line 
connections, such as a serial port or over a network (e.g., 
intranet, Internet). The first ladder file 18 and the second 
ladder file 20 are converted to independent data sets by a 
conversion system 12. The data sets, for example, can be 
comprised of discrete sets of component data representing 
each individual rung of the first and the second ladder file. 
After the data is converted into individual data sets, the data 
sets are transmitted to a viewing system 14. The viewing 
system invokes a frame window that displays a graphic 
representation of the first ladder logic program in a first pane 
and a graphic representation of the second ladder logic 
program in a second pane, Such the graphic representations 
of the first and second ladder logic program are displayed in 
a single graphical view. 
The viewing system 14 maps the individual data sets to 

graphics components associated with the operating system 
(e.g., APIs) of the machine or computer running the graphi 
cal compare utility system 10. For example, classes (C++, 
JAVA, C#) associated with the viewing system 14 receive 
the data sets. The classes associated with the viewing system 
14 can include one or more data members and one or more 
methods associated with each of the classes. The classes 
associated with the application program can invoke or 
inherit classes from a framework (e.g., MFC) to communi 
cate indirectly with the operating system or employ inter 
faces (e.g., COM components) to interface indirectly with 
the operating system, such that a windows based graphics 
program can be provided to display two ladder logic pro 
grams graphically in an adjacent relationship. The two 
ladder logic programs can then be displayed on a display 
system 16, such as a CRT or the like. 

In one aspect of the invention, the system provides 
indicators representing differences in the first and second 
ladder programs, such that deletions, insertions, modifica 
tions and moved rungs can be indicated within a frame 
window of the display 16. FIGS. 2–3 illustrate an example 
of a possible conversion system and a possible viewing 
system for generating indicators within the displayed control 
programs via a display system. 

FIG. 2 illustrates an example of a possible conversion 
system 20 for converting ladder logic files into a plurality of 
data sets representing differences between a first and a 
second ladder file. A first and a second ladder file are 
received by a converter 22, which converts the first ladder 
logic file into a set of individual binary rung components 24 
(binary rungs 1-N) and the second ladder logic file into a set 
of individual binary rung components 26 (binary rungs 
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1-M). The first set of binary rung components 24 and the 
second set of binary rung components 26 are provided to a 
difference module 28. The difference module 28 compares 
the rungs of the first set of binary rung components 24 with 
the second set of binary rung components 26 and generates 
a set of data structures 30 representing the differences or 
changes between the first and second ladder file. The data 
structures 30 represent, for example, inserted rungs, deleted 
rungs, modified rungs and moved rungs. The data structures 
30 can then be provided to the viewing system for deter 
mining the best display sets for the first and the second 
ladder files based on the differences represented by the data 
structures 30. 

It is to be appreciated that although the converter 22 is 
illustrated with respect to a single component, the converter 
can be comprised of a first converter for converting the first 
ladder file to the first set of binary data rungs and a second 
converter for converting the second ladder file to the second 
set of binary data rungs. It is also to be appreciated that 
although the converter and the difference module are illus 
trated as separate components, the converter and the differ 
ence module can be integrated into a single system. 

FIG. 3 illustrates an example of a viewing system 40 that 
utilizes the difference data structure set 30 representing 
differences or changes between the first and the second 
ladder logic file. The viewing system 40 then outputs 
graphical representations of the ladder logic programs in an 
adjacent relationship with indicators for insertions, deletions 
modifications and movements of rungs. The viewing system 
40 includes a comparison component 42 that retrieves or 
receives the first and the second ladder file and the difference 
data structure set 30 representing differences between the 
two ladder files. The comparison component 42 runs through 
a set of scenarios to provide several comparison set views to 
a decision model 44, which selects the optimal comparison 
set view for displaying. The comparison and selection can be 
performed by applying an offset to one of a ladder compari 
son sets and determining how many rungs matchup with the 
other of the ladder comparison sets. Another offset can be 
applied and the scenario repeated a select number of times. 
The decision model 44 can then select the optimalset based 
on maximizing rung matchups. 

It is to be appreciated that the decision model 44 can apply 
various other schemes to carry out the present invention, 
Such as probabilistic models, expert systems and neural 
networks. It is to be also appreciated that the decision model 
can employ historical data to decide on the optimal display 
set. The selected set is then transmitted to the viewing 
component 46, which maps the selected set with graphics 
components such as APIs or the like associated with the 
operation system from which the application program or 
graphical compare utility system is operating. The viewing 
component 46 along with the graphical components of the 
operating system then provide two graphical adjacent ladder 
logic file or program views with indicators for rung inser 
tions, deletions, modifications and moves in a single graphi 
cal view. 

In one aspect of the invention, a recursion tool is provided 
for eliminating the problems associated with rungs extend 
ing outside a viewable space as windows are resized and/or 
rung sizes exceed the viewable area provided within a 
graphical frame window. FIG. 4 illustrates a system 50 for 
displaying two ladder logic programs graphically in an 
adjacent relationship, which provides rung wrapping func 
tionality to one or both of the graphical ladder logic views 
(e.g., panes) in a frame window. The system 50 retrieves or 
receives a first ladder file and a second ladder file. The first 
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6 
ladder file and the second ladder file are converted to 
independent data sets by a conversion system 52. The data 
sets for example can be comprised of discrete sets of 
component data representing each individual rung of the first 
and the second ladder file. After the data is converted into 
individual data sets, the data sets are transmitted to the 
recursion tool 54. 
The recursion tool 54 is a recursive algorithm that calcu 

lates the best way to maximize viewable space within each 
pane of the frame window and Squeezes the rungs horizon 
tally for each graphical ladder logic views within its corre 
sponding pane on the screen, so that a user does not have to 
scroll to the right to view an entire rung within the panes. 
The recursion tool 54 allows for a minimum pane window 
width that will allow at least one instruction to reside 
horizontally across a row. If the rung does not fit within a 
single row, the rung will be wrapped to the next row so that 
none of the rungs are clipped. The recursion tool 54 allows 
for providing adjacent views of two graphical ladder logic 
programs within two adjacent panes within a frame window 
without the need to scroll to the right to view portions of the 
rung outside the viewable space of the pane. Furthermore, 
the recursion tool 54 provides for a printout of the adjacent 
views of two graphical ladder logic programs where none of 
the rungs are clipped. The recursion tool 54 can be enable/ 
disabled by an input control though a windows menu or 
toolbar. 
The recursion tool 54 is coupled to the viewing system 56, 

which maps the individual data sets to graphics components 
associated with the operating system (e.g., APIs). The 
graphic components of the operating system provide win 
dow display and control to the viewable program, such as 
menus, toolbars, window resizing, Zooming and other 
graphical features associated with windows based programs. 
The recursion tool 54 is coupled to the Zooming feature and 
frame or pane window real estate. Such that rungs are 
dynamically Squeezed and the rungs position (e.g., within a 
row, within one or more rows) dynamically recalculated 
when borders are resized and/or the Zoom factor is invoked. 
The recursion tool 54 can be turned on and off by a user 
through a windows based selection menu or the like. 
As illustrated in FIG. 4, the recursion tool 54 can be a 

separate component with respect to the viewing system 54 
and a conversion system 52 that provides an adjacent 
graphical view of two ladder logic programs. It is to be 
appreciated that the recursion tool 54 can be incorporated 
into a system that provides indicators associated with inser 
tions, deletions, modifications and moves of rungs as illus 
trated in FIGS. 2 and 3. 

FIG. 5 illustrates a viewing system 60 incorporating both 
a decision model 64 and a recursion tool 68, Such that rung 
wrapping can be incorporated into a graphical compare 
utility system that also provides indicators of insertions, 
deletions, modifications and moves of rungs. The viewing 
system 60 includes a comparison component 62 that 
retrieves or receives a first and a second ladder file and a 
difference data structure set representing differences 
between the two files. The comparison component 62 runs 
through a set of Scenarios to provide several comparison set 
views to the decision model 64, which selects the optimal 
comparison set view for displaying. The comparison and 
selection can be performed by maximizing the rung match 
ups between the first and second ladder file and transmitting 
the selected set to a viewing component 66. 
The viewing component 66 maps the selected set with 

graphics components associated with the operation system 
from which the application program is operating. The view 
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ing component 66 and the graphics components provide two 
graphical ladder logic control program views with indicators 
of rung insertions, deletions, modifications and moves 
between the two ladder logic files. The graphical ladder 
logic control program views are then sent to an input/output 
system 70, which can display and/or printout the graphical 
views of the two ladder logic files. A recursion tool 68 is 
coupled to the viewing components and provides rung 
wrapping capabilities to the panes in the frame window of 
the graphical view. The recursion tool 68 is a recursive 
algorithm that calculates the best way to maximize viewable 
space within each of the panes in the frame window and 
Squeezes the rungs horizontally for both graphical ladder 
logic views on the screen, so that a user does not have to 
scroll to the right to view an entire rung. The recursion tool 
68 is similar in functionality to the recursion tool 54 illus 
trated in FIG. 4 and is coupled to the window resizing and 
Zooming features associated with the compare utility. The 
recursion tool 68 can be turned on and off by the input/ 
output component 70. 

FIGS. 6-9 illustrate certain functional features of the 
graphical compare utility with respect to views associated 
with comparing two side-by-side graphical ladder logic 
views in accordance with certain aspects of the present 
invention. FIG. 6 illustrates a typical compare result of two 
ladder logic files displayed graphically in a side-by-side 
relationship or configuration. The graphical compare utility 
loads two ladder logic projects from a project folder 94 
selected by a user. It is to be appreciated that the two ladder 
logic projects can be loaded from a variety of locations, such 
as remotely from one or more PLCs and/or computers. 
These two projects are then compared by the graphical 
compare utility and the results of that compare are displayed 
to the user in a frame window 80 in two side-by-side 
window panes 82 and 84. BASE APPRSP is illustrated in 
the left pane 82, while COMPARE APPRSP is illustrated in 
the right hand pane 84. Matching rungs are aligned in each 
pane view and will scroll together as the scroll bars are 
moved. As seen in FIG. 6, a rung that was deleted in the left 
hand pane 82 shows up as a blank space 86, while the same 
rung 88 is highlighted (e.g., in red) in the right hand pane 84. 
Also illustrated in FIG. 6, in the right window pane 84 is a 
rung 92 that was moved (e.g., in gray highlight) illustrated 
as a blank space 90 in the left pane 82. The compare utility 
found an equivalent rung in the BASE APPRSP project 
somewhere else in the ladder but not within the viewable 
Space. 

FIG. 7 illustrates another example of a view within a 
frame 100 provided by the graphical compare utility that 
shows inserted, moved and modified rungs. The graphical 
compare utility loads two ladder logic projects from a 
project folder 120 selected by a user. These two projects are 
then compared by the graphical compare utility and the 
results of that compare are displayed to the user in a frame 
window 100 in two side-by-side window panes 102 and 104. 
COMPARE 1.RSP is illustrated in the left pane 102, while 
COMPARE 2, RSP is illustrated in the right hand pane 104. 
In this example, rung number 0003 was found in the 
COMPARE 1.RSP project (left pane) but was not found in 
the COMPARE 2, RSP project (right pane). This is illus 
trated as an inserted rung 106 in the left pane 102 shown 
highlighted (e.g., marked in green) and a blank space 108 in 
the right hand pane 104. Rungs 0006 and 0012 in COM 
PARE 1.RSP are also marked as inserted as indicated by 
reference number 114 and 116 in the left hand pane 102. 
A modified rung is found when the two rungs are closely 

matched but not exactly. “Closely’ means the last instruction 
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8 
in the ladder, the output instruction, is the same but the logic 
in front of it has been changed in some way. This is 
illustrated in rung number 0005 in COMPARE 1.RSP and 
rung number 0008 in COMPARE 2, RSP, indicated as ref 
erence numerals 110 and 112, respectively. Since both rungs 
110 and 112 control the same output N7:11/6, both are 
considered to be matched but since the driving logic is 
different, the graphical compare utility marks them as modi 
fied. Another scenario is a rung that was found to be 
modified and moved. This is illustrated with rung number 
0008 in COMPARE RSP indicated at reference numeral 
116. Rung 116 is marked as modified in the view but has no 
matching rung in the opposing pane. However, the rung 116 
was moved, its matching rung is marked as modified else 
where in the other project outside the view. 

FIGS. 89 illustrate disablement/enablement of rung 
wrapping functionality of the graphical compare utility in 
accordance with certain aspects of the present invention. 
FIG. 8 illustrates a typical compare result of two ladder logic 
files displayed graphically in a frame window 120 in a 
side-by-side relationship. BASE APPRSP is illustrated in 
the left pane 122, while COMPARE APPRSP is illustrated 
in the right hand pane 124. Matching rungs are aligned in 
each pane view and will scroll together as the scroll bars are 
moved. As seen in FIG. 8, each rung extends straight across 
the pane from left to right. If the view were sized down 
horizontally, Some of the rungs would no longer fit in the 
view and Scroll off the page or be clipped. For example, rung 
126 in the left pane 122 and rung 128 in the right hand pane 
124 are both clipped from the viewing space within the 
corresponding panes. This is particularly a problem with the 
compare utility because the user is viewing two ladders 
side-by-side, severely limiting the screen space available for 
each ladder view. FIG. 9 illustrates the same ladder views 
with rung wrapping functionality enabled. Notice that rung 
126 in the left pane 122 and rung 128 in the right pane have 
adjusted themselves so that they fit within the space given. 
This allows the whole rung to be viewed without scrolling 
vertically. Also notice that the rungs continue to stay in Sync 
with each other in the view even though their relative sizes 
have changed. 

With reference to FIG. 10, an exemplary system for 
implementing the invention includes a conventional per 
Sonal or server computer 220, including a processing unit 
221, a system memory 222, and a system bus 223 that 
couples various system components including the system 
memory to the processing unit 221. The processing unit may 
be any of various commercially available processors, includ 
ing Intel x86, Pentium and compatible microprocessors from 
Intel and others, including Cyrix, AMD and Nexgen; Alpha 
from Digital; MIPS from MIPS Technology, NEC, IDT, 
Siemens, and others; and the PowerPC from IBM and 
Motorola. Dual microprocessors and other multi-processor 
architectures also can be used as the processing unit 221. 
The system bus may be any of several types of bus 

structure including a memory bus or memory controller, a 
peripheral bus, and a local bus using any of a variety of 
conventional bus architectures such as PCI, VESA, Micro 
channel, ISA and EISA, to name a few. The system memory 
includes read only memory (ROM) 224 and random access 
memory (RAM) 225. A basic input/output system (BIOS), 
containing the basic routines that help to transfer informa 
tion between elements within the computer 220, such as 
during start-up, is stored in ROM 224. 
The computer 220 further includes a hard disk drive 227, 

a magnetic disk drive 228, e.g., to read from or write to a 
removable disk 229, and an optical disk drive 230, e.g., for 



US 7,143,366 B1 
9 

reading a CD-ROM disk 231 or to read from or write to other 
optical media. The hard disk drive 227, magnetic disk drive 
228, and optical disk drive 230 are connected to the system 
bus 223 by a hard disk drive interface 232, a magnetic disk 
drive interface 233, and an optical drive interface 234, 
respectively. The drives and their associated computer 
readable media provide nonvolatile storage of data, data 
structures, computer-executable instructions, etc. for the 
server computer 220. Although the description of computer 
readable media above refers to a hard disk, a removable 
magnetic disk and a CD, it should be appreciated by those 
skilled in the art that other types of media which are readable 
by a computer, Such as magnetic cassettes, flash memory 
cards, digital video disks, Bernoulli cartridges, and the like, 
may also be used in the exemplary operating environment. 
A number of program modules may be stored in the drives 

and RAM 225, including an operating system 235, one or 
more application programs 236, other program modules 237. 
and program data 238. A user may enter commands and 
information into the computer 220 through a keyboard 240 
and pointing device. Such as a mouse 242. Other input 
devices (not shown) may include a microphone, joystick, 
game pad, satellite dish, Scanner, or the like. These and other 
input devices are often connected to the processing unit 221 
through a serial port interface 246 that is coupled to the 
system bus, but may be connected by other interfaces. Such 
as a parallel port, game port or a universal serial bus (USB). 
A monitor 247 or other type of display device is also 
connected to the system bus 223 via an interface. Such as a 
video adapter 248. In addition to the monitor, computers 
typically include other peripheral output devices (not 
shown), such as speakers and printers. 
The computer 220 may operate in a networked environ 

ment using logical connections to one or more remote PLCs, 
such as a remote PLC 249. Alternatively, the remove PLC 
249 may be coupled to a workstation, a server computer, a 
router, a peer device or other common network node remote 
device. This remote device can include many or all of the 
elements described relative to the computer 220, although 
only a memory storage device 250 has been illustrated in 
FIG. 10. The logical connections depicted in FIG. 10 include 
a local area network (LAN) 251 and a wide area network 
(WAN) 252. Such networking environments are common 
place in offices, enterprise-wide computer networks, intra 
nets and the Internet. 
When used in a LAN networking environment, the com 

puter 220 is connected to the local network 251 through a 
network interface or adapter 253. When used in a WAN 
networking environment, the server computer 220 typically 
includes a modem 254, or is connected to a communications 
server on the LAN, or has other means for establishing 
communications over the wide area network 252, such as the 
Internet. The modem 254, which may be internal or external, 
is connected to the system bus 223 via the serial port 
interface 246. In a networked environment, program mod 
ules depicted relative to the computer 220, or portions 
thereof, may be stored in the remote memory storage device. 
It will be appreciated that the network connections shown 
are exemplary and other means of establishing a communi 
cations link between the computers may be used. 

In accordance with practices of persons skilled in the art 
of computer programming, the present invention is 
described below with reference to acts and symbolic repre 
sentations of operations that are performed by the computer 
220, unless indicated otherwise. Such acts and operations 
are sometimes referred to as being computer-executed. It 
will be appreciated that the acts and symbolically repre 
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10 
sented operations include the manipulation by the process 
ing unit 221 of electrical signals representing data bits which 
causes a resulting transformation or reduction of the elec 
trical signal representation, and the maintenance of data bits 
at memory locations in the memory system (including the 
system memory 222, hard drive 227, floppy disks 229, and 
CD-ROM 231) to thereby reconfigure or otherwise alter the 
computer system's operation, as well as other processing of 
signals. The memory locations where data bits are main 
tained are physical locations that have particular electrical, 
magnetic, or optical properties corresponding to the data 
bits. 

In view of the foregoing structural and functional features 
described above, a methodology in accordance with various 
aspects of the present invention will be better appreciated 
with reference to FIG. 11. While, for purposes of simplicity 
of explanation, the methodology of FIG. 11 is shown and 
described as executing serially, it is to be understood and 
appreciated that the present invention is not limited by the 
illustrated order, as some aspects could, in accordance with 
the present invention, occur in different orders and/or con 
currently with other aspects from that shown and described 
herein. Moreover, not all illustrated features may be required 
to implement a methodology in accordance with an aspect 
the present invention. It is further to be appreciated that the 
following methodology may be implemented as computer 
executable instructions. Such as Software stored in a com 
puter-readable medium. Alternatively, the methodology may 
be implemented as hardware or a combination of hardware 
and software. 

FIG. 11 illustrates one particular methodology for dis 
playing two adjacent graphical ladder logic views in accor 
dance with one particular aspect of the present invention. 
The methodology begins at 300 where the comparison utility 
receives or retrieves two ladder logic files. At 310, the 
compare utility converts the ladder logic files into two 
binary rung data sets for comparison with one another. At 
320, the comparison utility determines differences between 
the two binary rung data sets and provides difference data 
structures representing insertions, deletions, modifications 
and moves of binary rungs between the two binary rung data 
sets. At 330, the compare utility runs a set of comparison 
scenarios using the two ladder logic files and the difference 
data structures. At 340, a decision model is employed to 
determine the optimal display set, for example, by determine 
a display set with the maximum number of matching rungs. 
The methodology then proceeds to 350. At 350, the com 
parison utility determines if rung wrap is enabled. If rung 
wrap is not enabled (NO), the method proceeds to 370. If the 
rung wrap is enabled (YES), the method proceeds to 360 and 
employs a recursive algorithm on the selected data set. The 
method then proceeds to 370. At 370, the compare utility 
sends the data set to display adjacent ladder logic views in 
a single window frame on a CRT or the like. 
The present invention has been illustrated with respect to 

a programming methodology and/or computer architecture 
and a particular example, however, it is to be appreciated 
that various programming methodology and/or computer 
architecture Suitable for carrying out the present invention 
may be employed and are intended to fall within the scope 
of the hereto appended claims. 
The invention has been described with reference to vari 

ous aspects of the present invention. Obviously, modifica 
tions and alterations will occur to others upon reading and 
understanding the foregone detailed description. It is 
intended that the invention be construed as including all 
Such modifications alterations, and equivalents thereof. 
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What is claimed is: 
1. A graphical compare utility system for displaying 

control programs for industrial control modules, the system 
comprising: 

a conversion system that receives a first and a second 
control program and converts the first and second 
control program into a first and second data set repre 
senting individual instruction of the first and second 
control program; 

a viewing system that accepts the first and second data 
sets and provides a graphical view of the first and 
second control programs in a single view based on the 
first and second binary data sets; 

a difference module that determines differences between 
the first and the second control programs and provides 
a difference data structure representing the differences 
between the first and second control program; and 

a comparison module that receives the difference data 
structure and the first and second control programs and 
generates a plurality of comparison scenarios to pro 
vide a plurality of comparison set views, the compari 
Son module employing a decision model to determine 
the optimal display set view from the plurality of 
comparison set views by maximizing individual 
instruction matches between the first and second con 
trol programs. 

2. The system of claim 1, the graphical utility system 
providing indicators for insertions, deletions, modifications 
and moves of individual instructions between the first and 
the second control program. 

3. The system of claim 1, the individual instruction being 
rungs of first and second ladder logic programs. 

4. The system of claim 1, the decision model transmitting 
the optimal display set view to a viewing component, the 
viewing component mapping the optimal display set view to 
graphic components associated with an operating system, 
such that the optimal display set view can be provided to a 
display system for providing a graphical representation of 
the first and second control program in a single view. 

5. The system of claim 1, further comprising a recursion 
tool to provide wrapping of the graphical view of the first 
and second control program, Such that instructions of the 
control programs are wrapped in corresponding panes of a 
single frame window to avoid clipping of the instructions. 

6. The system of claim 5, the recursion tool being coupled 
to window resizing and Zooming features of the graphical 
compare utility system, such that the graphical view of the 
first and second control programs is dynamically adjusted 
when at least one of window resizing and Zooming is 
invoked. 

7. The system of claim 5, the recursion tool having an 
enabled state and a disabled state. 

8. The system of claim 5, the recursion tool provides a 
printout of the graphical view of all or a portion of the first 
and second control program. 

9. A graphical utility system for displaying two control 
programs for industrial control modules in an adjacent 
configuration, the system comprising: 

a conversion system that receives a first and a second 
control program and converts the first and second 
control program into a first and second binary data set 
representing individual instruction of the first and sec 
ond control program; 

a difference module for determining differences between 
the first and the second binary data set and providing a 
difference data structure representing the differences 
between the first and second control programs; 
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12 
a comparison module that receives the difference data 

structure and the first and second control programs and 
generates a plurality of comparison scenarios to pro 
vide a plurality of comparison set views; 

a decision model that determines an optimal display set 
view from the plurality of comparison set views by 
maximizing individual instruction matches between the 
first and second control programs; and 

a viewing system that accepts the optimal display set view 
and provides a graphical view of the first and second 
control programs in an adjacent configuration. 

10. The system of claim 9, the graphical utility system 
providing indicators for insertions, deletions, modifications 
and moves of individual instructions between the first and 
the second control program. 

11. The system of claim 9, further comprising a recursion 
tool to provide wrapping of the graphical view of the first 
and second control programs, such that instructions of the 
control programs are wrapped in corresponding panes of a 
single frame window to avoid clipping of the instructions. 

12. The system of claim 11, the recursion tool being 
coupled to window resizing and Zooming features of the 
graphical compare utility system, such that the graphical 
view of the first and second control programs are dynami 
cally adjusted when at least one of window resizing and 
Zooming is invoked. 

13. The system of claim 11, the recursion tool having an 
enabled state and a disabled state. 

14. The system of claim 11, the recursion tool being 
operable to provide a printout of two side-by-side graphical 
views of all or a portion of the first and second control 
program. 

15. A method for displaying graphical representations of 
two ladder logic control programs for industrial controllers, 
the method comprising: 

retrieving a first ladder logic control program and a 
second ladder logic control program; and 

converting the first and second ladder logic control pro 
gram into a first and second data set representing 
individual rungs of the first and second ladder logic 
control program; 

determining differences between the first and the second 
ladder logic control programs and providing a differ 
ence data structure representing the differences 
between the first and second ladder logic control pro 
gram, 

generating a plurality of comparison scenarios based on 
the differences to provide a plurality of comparison set 
views and selecting an optimal display set view from 
the plurality of comparison set views by maximizing 
individual rung matches between the first and second 
ladder logic control programs; and 

providing the first and second data sets to a graphical 
viewing system, the graphical viewing system provid 
ing a graphical view of the first and the second ladder 
logic control programs in the single optimal display set 
view. 

16. The method of claim 15, further comprising providing 
indicators for insertions, deletions, modifications and moves 
of individual rungs between the first and the second ladder 
logic control program, the indictors being provided in the 
graphical view. 

17. The method of claim 15, further comprising transmit 
ting the optimal display set view to a viewing component, 
the viewing component providing a graphical view of the 
first and second ladder logic control program in a single 
frame window. 
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18. The method of claim 15, further comprising subject- data structure representing the differences between the 
ing the graphical view to a recursive algorithm, such that first and second control programs; 
rungs of the ladder logic control program are wrapped in means for receiving the difference data structure and the 
corresponding window panes of a single frame window to first and second control programs and generating a 
avoid clipping of the rungs. 5 plurality of comparison scenarios to provide a plurality 

19. The method of claim 18, further comprising dynami- of comparison set views; 
cally adjusting the graphical view of the first and second 
ladder logic control programs in response to at least one of 
window resizing and window Zooming. 

20. A system for displaying graphical representations of 10 
two control programs for industrial control modules in an 
adjacent configuration, the system comprising: 

means for receiving a first and a second control program 
and converting the first and second control program 
into a first and second binary data set representing 15 21. The System of claim 20, further comprising means for 
individual instruction of the first and second control wrapping instructions in the graphical view of the first and 
program; second control program. 

means for determining an optimal display set view from 
the plurality of comparison set views by maximizing 
individual instruction matches between the first and 
second control programs; and 

means for accepting the optimal display set view and 
providing a graphical view of the first and second 
control programs in an adjacent configuration. 

means for determining differences between the first and 
the second binary data set and providing a difference k . . . . 


